CRITICAL ITEMS LISBT

PROJECT: SAN SYSIEN: MECHAN[CAL ARM_SUBSYSFEN
ASS'Y Nﬂf‘—m ASSY w'l'i': S!l{ ) - SH 1

B LT —FATUORE WODE T FATCURE EFFECT ] -
REF. REV. oraulug afr. D o 21e RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE €MD 1TEM CRETICALITY
4870 2 SHOLOE MODE : CANNOT DRIVE DESIGN FEATORES
. FUSING. ¢S LOSS OF ARM OR RELEASE |  -----..o...ld _
PRINE BACKUP POVER PAYLOAD IN .
CHANNEL FLAG. BACKUP FUSES USED IN THE SHOULDER FUSE PLUG ASSEMBLIES ARE OF THE
FUSES. 14 DESIGM DEFINED BY MSFC SPECIFECATION 4038259, FOR SRMS
BACK-LP CAUSE(S): WORST CASE APPLICATION, DESIGN AND PROCESS IWPROVEMEMYS HAVE BEEW
CNANNEL (M el NEGOTIATED WITH, AND IWPLEMENTED BY, THE MANUFACTURER.
FUSES. MECHANICAL BACKUP THESE INCLUDE:
WINING SHOCK TNOPERAT IVE.
SCHEMAT IC visrafion - IMPROVED ATTACHMENT OF ENO CAPS.
S11406316 MATERIALS SEDUNDANT PATHS - CONIROL OF FUSE ELEMEM! LEMGTH AND DISPOSETION WITHIN THE
REVESION C. (FUSE 1) REMAINING FUSE B00Y TUPE.
--------------- - CONVROL SOLDERING BETUEEN FUSE ELEMENT AND THE END CAPS.
SINGLE AND .
DIRECT PRIOR TO ASSEMBLY IN THE FUSE PLUG ASSEMBLY, A COMNECT PIN IS
EE AUTO ANO SOLDERED 1O EACH OF THE SUSE LEAD WIRES. This pRrocess Is
nAN COMTROLLED 8Y ESIABLISHED PROCEDURES WICH INCLUDE THE
REQUIREMENT OF A “METERED™ QUALITY OF SOLDER FOR EACH SOLDER
JOINT. THE FUSE BCDY AND LEAD WIRES ARE SLEEVED 10 PRECLUDE
SHORT CIRCUITS. EACH FUSE AND ALL SOLDERED JOINTS ARE
SUBJECTED TO RADIDGRAPHIC INSPECTION.
THE FUSE PLUG ASSENBLY INCLUDES AN ALUMINM POTTING
SNELL. FOLLOWING INTECRATION OF THE FUSES, TME CONNECTOR
ASSEMELY IS POTTED USING A SEMI-RESILIENT (REV) COMPOUMD. THE
POTTING MEDIUN PROVIDES GOOD WEAT JRANSFER AND ENSURES
MECHAMICAL STABILITY OF THE INDIVIOUAL FUSES.
N0 REDUNDAMCY [S PROVIDED FOR THE BACKUP POMER FLAG FUSE.
|
i i S
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CRITICAL ITEMB LIBT

PROJECT: NS
ASSY WOWENCLATURE: SHOULDEE

SYSIEM: F;Illllﬁla ARM _SUPSYSTEN
ASS'Y P/N: SHEET :

¥R —FATUORE WODE [ FATUORE EFFECT | :
REF. REV, DIMIIIG "F. [l OoN FIal ] RAYIONALE FOR ACCEPTANCE
OESIGMATION CAUSE EW0 ITEM CATTICALITY
4670 2 SHOULDER MODE : CAMNOT DRIVE ACCEPTANCE ‘TESTS
. FUSING. 45 L0sS Of ARM OR RELEASE |  ---cocecnneecnns

PRINE AP POVER | pATLOAD 1N THE SHOULDER, ELBOW AND URIST JOINTS ARE SUBJECTED TO THE

lr:m FLAG. BACKUP, FOLLOVING lCéEPllll:E ENVIRONMENTAL TESTING.

USES. 16

BACK-UP CAUSE(S): VORST CASE O VIBRATION: 1EVEL AND DURATION - REFERENCE TAQLES 9, 10 Anp

CHAMNEL | s 1. .

fUSES, WECHANICAL PACKUP

VIRING 5 IMOPERATIVE . O THEAMAL:  +70 DEGREES C 10 -25 DEGREES C (2 CYCLES)

SCHEMAT IC vioraf 1o 1 X 10°¢6 TORR.

511406316 KATERTALS REDUNDANY PATHS

REVISION C. (FUSE 1) REMATHENG THE JOINTS ARE INTEGRATED INTO THE RNS SYSTEM (PEA lng
--------------- WHICH 35 FURTHER IESTED 1% (TP518 NS STROMGBACK AND TP552
SINGLE AND FLAT FLOOR). THESE TESTS VERAIFIES THE ABSEMCE OF THE FAILURE
DIRECT NODE
EE AUTO AND

- MAM QUALIFICATION TESIS

THE SHOULDER AMD WRIST JOINTS WERE SURJECTED YO THE LISTED
SELOU ENVIROMMENTS. THE ELOOW JOIMTS VAS NOT ENPOSED THE
QUALITFICATION ENVIROMNENTS WAS CERVIFIED BY SIMILARITY TO THE
SHOULDER JOINT.

O VIBRATION: LEVEL ANO DURATION REFERENCE TABLES 9 AND 10
0 SHOCK: 20G/11 WS - 3 ANES ( & DIRECTIONS)

C  THERMAL VACUUM: +81 DEGAEES C TO -3& DEGREES C (6 CYCLES)
1 % 10%4 TORR.

O ENC: NIL-STD-461 AS MODIFIED BY St-E-0002 (TESTS CEO1,
CEQ3, CSO1, CS02, €S04, REQ2 (M/D).

O WMIDITY: OHLY SHOULOER JOINT WAS TESIED, 95X MM
€65 DEGREES C MAINIAINED FOR 6 HRS.) (65 DEGREES
C 10 30 DEGREES C [N 186 WRS) 10 CYCLES 240 MRS.

0 LOAD TEST: ??éﬂ%; JOIMF STRUCTURAL LOAD FEST REFERENCE
L .

NOTE:

ELBOM JOINT (S/% 102 AND UP) INCORPORATES MON-WELOED
TRANSITIONS WHICH WAS tOAD TESTED TO LOAD IM REFEREMCE TABLE
1es.

FLIGHT CHECKOUT

PDRS OPS CHECKLIST {ALL VEWICLES) JSC 16987
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CRITICAL ITEMS LIST

Aager ok NELATURE ~ SHOUL
ASS'Y H UER

SYSIEM: ?CH_.“H* ARM_SUBSYSTEM
,ASS'Y P/A: SHEET:

ot e o o e e e e 3
—— WREOTY T | FATUONE WOOE | FATUORE EFFECT ] 5
REF. REV. onaulug atr. AND o 2/ RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END ITEM CRITICALITY
4670 2 SHOULDER #ODE : CANNOT DRIVE QA7 INSPECTIONS
FUSING. 43 LOSS OF AN OR MELEASE | ---ocooioooi.l
- PRINE BACKUP POMER PAYLOAD 1N

CHANNEL FLAG. BACKUP. FUSES ARE PROCURED AS A EEE PART 10 SPAR SPECIFICATION

FUSES. 18 SPAR-SGAS9/023, UNICH INCONPORAIES SPECIFICATION MSFCLONIN25D

BACK - CAUSE(S): WORST CASE AS REQUINED BY SPAN-RMS-PA.003. GUALIFICATION, ACCEPTANCE

CHANNEL M| e TESTING AMD RELIARILITY LIFE TESTING OF FUSE PLUG ASSEMBLIES

FUSES. MECHAMICAL BACKUP UAS PERFORMED TO VHE REOUHRENENTS OF THE SPAR-RMS-1P.952.

WIRING SHOCK IHOPERATIVE.

SCHEMATIC visration EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY

S1160€314 MATERIALS REOUNDANT PATHS SPAR-RMS-PA.003. EACH EEE PART IS QUALLFIED AT THE PART LEVEL

REVISION C. (FUSE 1) AEMAINING 1O TNE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
--------------- PARTS ARE 100X SCREENED ANO SURNED IN, AS A MINIMUN AS
SINGLE AND REQUIRED OF SPAR-RMS-PA.OGI, BY THE SUPPLIEN. ADDITlONALLY,
DIRECT €EE PARTS ARE 100% RE-SCAEENED TN ACCORDAMCE MITH
€€ AUTO AND REQUIREWENTS . BY AN INOEPEMCENT SPAR APPAOVED TESTING
AN FACILITY. OPA 1S PENFORMED AS REQUIRED BY PA.0O3 ON A RAMDONLY

-—

PREPARED BY: HFWG

SUPLRCIDING DATE: 2B OC) 86

SELECTED 5X OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR
EACH LOT MUMNBER/DATE CODE OF PARTS mECEiveo.

VIRE IS PROCURED 10 SPECIFICATION MIL-M-22739 OR MIL-4-081381
AND INSPECIED AMD TESTED 1O NASA JSCNBOBO STANDARD NUMBER 95A.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS AECEIVED ARE AS
JOEMRIFIED IN THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
DAMAGE HAS OCCURRED 10 PARTS DURTNG SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TMACEARILITY INFORMATION
AMD SCREEMING DAMA CLEARLY IDENTIFIES ACCEPTABLE PARIS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPONENT MOUMTING INSPECTION FOR COMRECT SOLOERING, VIRE
LOOPING, STRAPPING, ETC. OPERATORS AMD INSPECIORS ARE TRAINED
Ao CERfIe1ED 10 uAsa NKD 5300.4(3A) STAMDARD, AS MODIFIED
BY JSC OBB00A.

PRIOR 1O POYTENG, THE SOLDERED COMTACTS OF THE FUSE
ASSEMBLY ARE SUBJECTED TO RADIOGAAPHIC INSPECTION TO CHECK
FOR POROSITY ANO INTERMAL FLANS.

PRE AND POST POTTING INSPECTIONS TO SPAR-ITP 257 VERIFY
VOLTAGE DROP (RESISTARCE) AT HICH AND LOV TEWPERATURE (-1A
DEGAEES C AND +118 DEGREES C) (SPAR/GOVERMNENT REP. -
MANDATORY [NSPECTION POINT).

FUSES ARE ACCEPTANCE TESTED 10 SPAR-ITP 257 UMICH
INCLUDES AMBIEM] TESTING AND THERMAL CYCLENG,
(SPAR/GOVERMMENT REP. - MANDATORY INSPECTION POINT).

PRIOR TO MATING FUSE PLUG WITH RECEPTICLE OM SHOULDER
COMNECTOR BOK, INSPECYEONS 1HCLUDE VISUAL, CLEANLINESS,
UORKMANSHIP, TDENTINICAYION, CHECK FOR BENT OR PUSHED
BACk CONTACHS ENC.

JOINT LEVEL PRE-ACCEPTANCE TESY INSPECTION, INCLUDES AN
AUDII OF LOWER TEER ENSPICTION COMPLETION, AS HUILT
CONF IGURAY 1OK_VERIFICATION 10 AS DESIGH_Efc,

APPROVED BY:

. DATE:
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CRITICAL ITEMB LIBT PROJECT: SAM SYSTEM: MECHA ARM SUBSYSTEN
- - - ASS'Y N : ASS'Y P/N:
‘|'-r!u — FRTCURE WIOE | FATUONE EFVELY i :
REF. REV. oraving afr. AND on 2/ RATIONALE FOR ACCEPTANCE
DESIGMATION CAUSE END I1TEN CRITICALITY
4670 2 SHOULDER MODE : CANNOT DRIVE
- FUSING. 45 LOSS OF ARM OR RELEASE A TEST READINESS REVIEM (TRN) WMICH INCLUDES VERIFICATION OF
PRINE BACKUP POVER PAYLOAD IN VEST PERSONNEL TEST DOCUMENTS, TES! ECUIPMENT CALIBRATEON/
CHANMEL FLAG. BACKUP, VALIDATION STAlUS AMD HARDVARE COMFIGURATION 1S CONVENED By
FUSES. 16 QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEER]ING
BACK - 1P CAUSE(S): WORST CASE RELIABILITY, CONFIGURATION CONTROL, SUPPLIEM AS AFPLICASLE,
CHANMEL 0y ] el AND THE NMENT REPRESENTATIVE hlm TO THE START OF ANY
FUSES, MECHANCAL BACKUP FORMAL TESTING (ACCEPTANCE OR OUALIF ICAYION).
VIRING SHOCK IMOPERATIVE.
SCHEMAY IC vienafion JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
SH140£314 MATERIALS REDUNDANT PATHS VISRATION AMD THERNAL -VAC TESTING.
REVISION C. (FUSE 1) REMAINING (SPAR/GOVERNMENT REP. - MANOATORY IMSPECTION POINT).
SINGLE AND SANS SYSTENS INTEGRATION, THE INTEGAATION OF MECHANICAL ARM
DIRECT SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRWS.
Ef AUTO AND {MSPECTLONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
T INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,

PREPARED BY: MWG

SUPERCEDING DATE: 28 OC! A6

APPROVED 8Y: _

@

SHEET: &

B |

INTERFACE COMNECTORS FOR BENT O PUSH BACK COMIACTS ETC.
SRHS SYSTENS TESTING - STRONGBACK AMD FLAT FLOOW AMGIENT

PERFORMAMCE FTEST. (SPAR/GOVERNMENT REP.
POINT)
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CRITICAL ITEMB LISBT

PROJECT: SRNS

SYSTEM: MECHAN]CAL ARM SUBSYSTEM
. ASS'Y P/N: 511*0]‘210 SHEET:

- ot e e e AsS'y nOMENTL
TR " FATIONE WODE | FATCORE EFFECT [
REF. REV. oraving alr. AND o
OESIGNAT LON CAUSE END ITEM
4670 2 SHOULDER MODE : CANNOT DRIVE
. FUSING. &S 10s$ of ARM OR RELEASE
PRINE SACKUP POVER PAYLOAD 1M
CHAMNEL FLAG. BACKUP,
FUSES. 15
SACK-UP CAUSE(S): WORST CASE
CHANWEL ] e
FUSES. HECHANTCAL BACKUP
VIRING HOCK TNOPERAT I VE.
SCHENAT EC visantson
S1140€314 MATERIALS REDUNDANT PATHS
REVISION C. (FUSE 1) REMA|NING
SINGLE AND
DIRECT
EE AUTO AND
MAN

2/
CRITICALITY

RATIONALE FOR ACCEPYANCE

THE FOLLOWING FATLURE ANALYSIS REPORT(S) ARE RELEVANI:

FAR 2114:

S/N 202 JuL Mo

DESCRIPYION

géﬂlc:ESISHICE FOLLOWING THERMAL CYCLING CAUSED BY MFG.

CORRECHIVE ACTION

NFG TO IMPLEMENT THERMAL TESTING.

FAR 2120:
s/ 200 Jan B

DESCRIPTION

(FNEA NO. 4590, 4670)

HIGH RESISTANCE, NFG DEFECT. REFER 10 FAR 2114, OUT-PUT DID
NOT SUITCH, FOLLOWING HUMIDITY 1EST, DUE TO SHORTED LED

CORRECTIVE ACTION

REFER TO FAR 2114 (FMEA MO.4590, 44670) REPLACED LED.

FAR 2358:
S/N 302 WAY B3

DESCRIPTION

FUSE FAILED OPEN, CAUSED BY DAMAGED SOLDER COMN DURING REWORK.
CORRECTIVE ACTION

SCAAPPED REVORKED PUSES.
N0, 4590, 4670)

FAR 2370:
S/ 304 wov A}Y

DESCRIPIION

VOLTAGE DROP ENCESSIVE, CAUSE DESIGN/MANUFACTURING FAULY.

ECH SY130 MODIFIED TESTING. (FMEA

CORRECTIVE ACTION

SCRAPPED ALL FUSES, PREPARED MNEW FUSE SPEC.
&670)

(FMEA KD. 459D,

PRAEPARED BY: WFUG

SUPERCEQING DATE: 2R OCT 84
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CRITICAL 1ITENMB LISBT PROJECT: SRMS SYSTEM: MECHAM[CAL ARM SUBSYSTEM
et e —————— Ass'Y NOWERTLATIRE: SIOULDEE Ass*y p/l; m{u:nzw " sueer: 6
NEF, REV ing né AND B 21 ) - T
. . oraving ebs, o /1R RATIOMALE FOR ACCEPTANC
DESIGHATION CAUSE END TEM CRITICALITY EPTANCE
1670 2 SHOULDER WODE : CANNOT DR1VE OPERATNONAL EFFECTS  TTTTTTroomooeeeee-
FUSING. &S m's::l:r’ :nn OR RELEASE Coas o wpa o
- PRINE BA OVER AYLOAD 1N 0SS OF NEXT REOUNDANT PATH RESULTS IN BEING OME FATLURE AUAY
CHANNEL FLAG. BACKUP ., FAOM INABILITY 10 CRADLE ARM OR LOSS OF NEXT REDUNDANT Eam
FUSES. 14 RESULTS IN BEING ONE FAILURE AVAY FROM INARILIIY 1D RELEASE
sACK-UP - CAUSE(S): WORST CASE PAYLOAD.  JOINT WILL NOT ORIVE IN BACKUP. ONCE PRIMARY MOOES
CHAMMEL - HAVE FAILED, THE BACKUP STANDBY SYSTEN WILL NOT PROVIDE THE
FUSES. WECHANI CAL sACKUP CAPABILITY [0 CRADLE THE ARM. INABILITY TO RELEASE PAYLOAD 1N
VIRING X INDPERAT 1VE. BACKUP,
SCHEMATIC vioration
S1140€318 MATERIALS REOUNDANT PATHS CREV ACTiON
REVISION C. (FUSE 1) remAINING | Ll
SINGLE AND PERFORM AM EVA 10 RELEASE PAYLOAD THEW STOM THE ARM OR
DIRECT JETEISON ARM AND PAYLOAD.

EE AUID AND
MAK CREW TRAINING

ARM SHOULD NOY BE MANEUVERED TO POSITION WHERE JETTISON CANNOT
BE SAFELY PERFORMED.

SCREEN FAILWMES

B: N/A (STANOBY REDUMDANT)

OMRSD OFFLINE

SELECT BACKUP.
VERIFY WURIST ROLL DRIVES.

OMRSD ONLENE ENSTALLATION

SELECT BACKUP,
VERITY WRIST ROLL DRIVES,
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